environments. At the intra-specific level, the magnitude of survival variation was lower by far. Nevertheless, Water pipit survival slightly decreased at high elevations, while the proportion of transient birds increased. In contrast, no such relationships were found in the Northern wheatear. Intra-specific analyses suggest that living at high elevation may be costly, such as for the Water pipit in our case study. Therefore, it seems that a species can persist with viable populations in uplands, where extrinsic mortality is high, by increasing the investment in self-maintenance and prospecting behaviours.
Introduction
Species inhabiting distinct environments are expected to show different combinations of life-history traits resulting from the different selective pressures they experience (Promislow and Harvey 1990; Stearns 1992; Martin 1995; Hodkinson 2005; Metz et al. 2010) . Environment-driven differences in survival, fecundity, or other life history traits emerge even after controlling for other sources of variation, such as body mass (e.g., Sibly and Brown 2007) , phylogeny (e.g., Stearns 2000; Laiolo et al. 2015a) , behavior (e.g., Sandercock and Jaramillo 2002) , and life history trade-offs (e.g., Ricklefs and Wikelski 2002; Martin 1995) . Food limitation and environmental mortality (e.g., induced by predation or parasites) are the extrinsic factors that determine the relative investment in self-maintenance of many animal species (Lack 1948; Crowl and Covich 1990; Martin 2004) . Among self-maintenance traits, survival contributes to the residual reproductive value of an organism and reflects individuals' optimal responses to environmental selective pressures (Ghalambor and Martin 2001) .
Although comparisons of survival values across species help to highlight the macro-evolution of strategies for self-maintenance in relation to specific environmental contexts (Bielby et al. 2007 ), intra-specific comparisons are also important (Owens and Bennett 1995) . The latter can discern the micro-evolutionary mechanisms acting at early stages of differentiation that determine local adaptation (Grant and Dunham 1990) , but also reveal adaptive phenotypic plasticity (Sears and Angilletta 2003) or the strength of selection on traits . At an intra-specific level, in fact, survival varies with several individual and population factors, e.g., sex, age, genetic quality, and/or density-dependent processes (Forslund and Pärt 1995; Clutton-Brock 1991; Tavecchia et al. 2001; Foerster et al. 2003; Lescroël et al. 2009 ) but also with the habitat, climate, food availability, and with acquired experience (Doherty and Grubb 2002; Gosselink et al. 2007; Coulson et al. 2008; Low et al. 2010; Fernández-Chacón et al. 2015) .
Changes in environmental conditions found along latitudinal (Promislow and Harvey 1990; Martin 1995) or elevational gradients allow for the investigation of the survivalenvironment relationship (Badyaev and Ghalambor 2001; Bears et al. 2009; Laiolo and Obeso 2015) . Along elevational gradients, the major environmental shifts involve a decrease of temperature and an increase of seasonality and, as a consequence, a decrease also in breeding/growing season length (Laiolo et al. 2015b ). These conditions are argued to favour species with high investment in survival over reproduction, as found in many taxa (e.g., anurans: Morrison et al. 2004; birds: Tavecchia et al. 2002 , Bears et al. 2009 small mammals: Zammuto and Millar 1985) . Nevertheless, there are several exceptions to the expected trend of increased survival along elevational gradients, especially in birds (Badyaev and Ghalambor 2001; Sandercock et al. 2005; Hille and Cooper 2015) , which deserve further investigation. To our knowledge, a simultaneous analysis of the inter-specific and intra-specific variation in survival along a geographical gradient has not been addressed so far. However, from an evolutionary and ecological point of view, this approach is useful to scrutinize processes of adaptation to a continuous environmental gradient with (inter-specific level) or without (intra-specific level) major phylogenetic constraints, and thus to illustrate the link of macro-evolutionary processes with micro-evolutionary and demographic processes (Muñoz et al. 2014; Vellend et al. 2014) .
We focused on inter-and intra-specific variation of survival along an elevational gradient in open-habitat passerines belonging to a sympatric assemblage in Northwest Spain. At the inter-specific level, we analysed whether the average adult survival is affected by species elevational preferences, considering the latter as a proxy of species' thermal niche (Price et al. 2014) . For this, we analysed the relationship between survival estimates in 25 species with two independent measures of species elevational distributions (locally, in the Cantabrian Mountains, NW Spain, and at the continental scale, across Europe). We controlled for allometry with body mass, phylogeny, and migratory status. We considered the variance of survival mean estimates to take into account both the accuracy and the natural variation of such values by means of weighted generalized leastsquared regressions. In a second analysis, we used individual-based data to assess how adult apparent survival varied with elevation at the intra-specific level, in two characteristic mountainous species: the Water pipit (Anthus spinoletta) and the Northern wheatear (Oenanthe oenanthe). For this, we used data collected over the course of a 5-year markrecapture study along an 1100 m elevational gradient in the Cantabrian Mountains. Here, both species have viable populations along a broad elevational gradient (870-2500 m, Laiolo et al. 2015a ). In analyses, we controlled for other environmental descriptors, independent from elevational changes, that may potentially affect survival patterns, such as aspects of the climate (e.g., rainfall, Öberg et al. 2015) and habitat (Low et al. 2010) .
If higher elevations favour slow life-history tactics, that is greater investment in self-maintenance than in reproduction (Sandercock et al. 2005; Bears et al. 2009; Wilson and Martin 2011) , we expect species and individual survival to increase with elevation. Since environmental pressures should act in a consistent way along the gradient (Jetz et al. 2008; Hille and Cooper 2015) , we also expect that interand intra-specific patterns of variation to be concordant.
Materials and methods

Inter-specific survival clines
We analysed the effect of the elevation on the adult survival of 25 passerine species of open habitats distributed among 10 families and 18 genera (Online Appendix 1), controlling for the effects of migratory status and of body mass, which have been proven to affect survival at the inter-specific level (Saether 1989; Laiolo et al. 2015a) . We used published information of birds of the western Palearctic to obtain the average and variance of adult survival rate, average body mass, and migratory status for each species (i.e., transSaharan migrants and sedentary/short distance migrants) (Online Appendix 1). For 11 species, survival estimates were derived from capture-mark-recapture studies, while for the other species only, recovery data (percentage of adults present at the next year) were available. In the former 1 3 case, the variance refers to a single population, while in the latter case, we estimated the variance of the annual survival of several populations (Online Appendix 1). This variance was considered as a measure of intra-specific variability (as well as measurement error) of survival rate, to control for it in successive analyses.
To obtain a robust assessment of the influence of elevation on the inter-specific variation of survival, we used two alternative estimates of bird elevational distribution, one considering local data obtained in our study area (Cantabrian Mountains; NW Spain-hereafter called Cantabrian elevation) and the other using literature data for the rest of variables. The Cantabrian elevation was derived from survey data of the birds breeding in the Cantabrian Mountains during the 2009-2014 breeding seasons. We surveyed bird densities in an area of 16,000 km 2 in the elevation range of 120-2600 m a.s.l. (Online Appendix 2). Surveys began at the end of March in lowlands and ended in July in highlands to track bird phenology. Each field day, we covered a 5-24 km route stopping every 400 m to survey bird species in plots of 100 m radius, so that bird relative density was established over 3.14 ha. We recorded all visual or acoustic detections in plots for 10 min, the first 5 min of which were spent in the centre of the plot and the rest was spent walking around to flush possible hidden birds (Laiolo et al. 2004) . Each survey started at sunrise and ended at midday. Overall, 2347 survey plots were performed. Elevation of the target species was expressed in terms of abundanceweighted average elevation (i.e., plot elevation × species abundance within the plot/overall species abundance). The alternative elevation value was obtained from the literature (Cramp 1998 ) and consists of the average of the elevational values reported for each species within their European range (hereafter, European elevation; Online Appendix 1). These two alternative estimates were positively and significantly correlated (r = 0.5, p = 0.02).
Phylogenetic generalized least-square regressions (hereafter, PGLS regressions) permitted us to test for the effect of elevational distribution on survival controlling for body mass and migratory status and taking into account the potential phylogenetic dependence of the data (Felsenstein 1985; Freckleton et al. 2002) . PGLS regressions were run entering either the Cantabrian elevation or the European elevation as an estimate of bird elevational preference. To take into account the variability in survival estimations, we weighted the regressions by the variance of survival. Survival has higher variance than other biological traits (Laiolo et al. 2015a) , thus controlling for the variability of the most variable factor can be considered a conservative approach. As phylogenetic control, we used an ultrametric maximum clade credibility (MCC) tree obtained from 10,000 trees downloaded from http://www.bird.tree.org (Jetz et al. 2012 ) using the Hackett backbone of species (Hackett et al. 2008 ) (Online Appendix 3). The MCC tree was built with TreeAnnotator in BEAST (Drummond et al. 2007 ). We fitted each model using Pagel's correlation structure (Paradis et al. 2004 ) in the generalized least-squared procedure in nlme package of R (Pinheiro et al. 2014) . We used Pagel's correlation structure to estimate the λ parameter through maximum likelihood. This parameter indicates the influence of phylogeny on the relationship, in particular how similar the covariances are to those in a Brownian motion model of trait evolution (species' differences increasing proportionally to divergence time, λ = 1) and in the case of no influence of phylogeny (λ = 0). We standardized the average elevation and body mass predictors. We built several alternative models starting from a null model considering only the effect of body mass, and adding the rest of the predictors (migratory status and elevation, either Cantabrian or European elevation), as well as the interaction between body mass and elevation (Table 1) . We checked for outliers, i.e., those data points that differed by >2 SD of the total range of values (Freckleton et al. 2002) , but no species value could be considered as such. We compared models using the AICc value (Burnham and Anderson 2002, see also below) . AICc values were obtained by maximum likelihood, while the estimate of the parameters included in the best models was obtained by restricted maximum likelihood (Pinheiro and Bates 2000) .
Intra-specific survival clines
We collected capture-mark-recapture data of individuals of two species included in the above data set, the Water pipit (Anthus spinoletta) and the Northern wheatear (Oenanthe oenanthe). The survey area was located in four massifs of the eastern Cantabrian Mountains, in the Picos de Europa range (NW Spain; Online Appendix 2). The area covered 169.25 km 2 , the habitat is characterized by homogeneous alpine and pseudo-alpine meadows with variable coverage of dispersed rocks and shrubs, and is located between 870 and 2040 m a.s.l. ). This habitat is the favourite breeding habitat of both species in the Cantabrian area, which display maximum densities around 1600 and 1700 m a.s.l. COA 2014) . In winter, the Water pipit performs short displacements toward lowlands and returns to its breeding area following the snow line in April-May, while the Northern wheatear is a trans-Saharan migrant that settles in its breeding area from the middle of April to August (COA 2014; Bastianelli et al. 2015) .
Data were originally collected on 12 sites, but we retained for the analysis only those where at least 15 adult individuals were captured (10 sites for Water pipit and 9 sites for Northern wheatear, Online Appendix 4). As we did for the survey, we tracked bird phenology, starting the capture-recapture sampling at lowland sites and ending in the high elevation sites (Online Appendix 4). In each site, we performed capture-mark-recapture sessions once per year from April to July across five consecutive years (2009-2013-except for two sites at 1050 m and 1600, respectively, where the capture-recapture sessions began in 2010 and one site at 1570 where they began in 2011, see also Online Appendix 4). Capture-mark-recapture sessions commonly lasted 3-4 days. Birds were lured by playbacks of their songs and captured using mist nets and bird mesh traps. Once captured, individuals were marked with a metal ring with a unique alphanumeric code and a combination of three colour rings to allow identification from distance. The adult status was determined from plumage characteristics. All birds were released at capture sites. All recaptures occurred at the marking site and we never witness movements from one capture-recapture site to another. The geographical coordinates (longitude and latitude) of the site where animals were captured were noted, to be used in subsequent analyses.
We obtained average annual and monthly temperatures (corresponding to the breeding season, April-August) and accumulated rainfall from layers of the Climatic Atlas of the Iberia Peninsula (resolution 200 m, Ninyerola et al. 2005) . The climatic Atlas results from a model of 15 years of meteorological data from the National Meteorological Institute stations. We found a high negative correlation between elevation and yearly and monthly temperature (−0.98 ≤ r ≤ − 0.95, p < 0.01), confirming that elevation is a good surrogate of thermal conditions at the survey site. We considered the average accumulated annual rainfall as an indicator of the rainfall abundance of the site also during breeding season, since this value was significantly correlated with average rainfall from April to August (r = 0.75, p < 0.01), although it was not correlated with elevation (r = 0.10; p = 0.77). We measured the percent coverage of rocks and shrubs within an area of 1 km radius around the trapping area using orthophotos available at http://www. ign.es/iberpix2/visor.
Observations of marked birds were coded into encounter histories, a series of "0" and "1" denoting a non-encounter and an encounter (seen or physically recaptured), respectively. We used capture-recapture models (Cormack-JollySeber models-hereafter, CJS) to estimate annual survival (S) and probability of re-encounter, or recapture, (p) of each species with the Program MARK 8.0 (White and Burnham 1999 ). These models confound mortality with permanent emigration and survival should be considered as local.
As we found no movement across sites, we treated individuals captured in the same site as a separate group (10 groups for Water pipit and 9 groups for Northern wheatear) and we used the site-dependent variables as predictors of survival. We began the analysis by assessing the assumption of CJS models by means of contingency tables using the program U-CARE (Choquet et al. 2009 ). In Water pipit data set, the Test3.SR (assuming that new and already marked animals share the same survival probability) was significant and indicated a difference in survival between these two groups. This suggested the presence of transient birds, i.e., an excess of animals seen only at marking. The presence of transients should be accounted for to avoid underestimating survival, because by definition, survival of transient birds is zero (Pradel et al. 1997) . Therefore, for the Water pipit data set, we built a "time since marking models" (Oro et al. 1999; Tavecchia et al. 2007 ) considering three different parameters for each species in each site. The first was the survival for newly caught animals (e.g., the survival probability estimated over the first year after marking, hereafter noted S * ), the second was the annual survival probability of already marked animals (e.g., annual survival probability 2 or more years after marking-hereafter, S). The proportion of transient birds can be estimated as 1 − (S*/S) (Pradel et al. 1997) . The third parameter was the probability of re-encounter (hereafter p). In Northern wheatear, S* was not considered, because the Test3.SR did not detect an excess of transient animals. Preliminary model selections indicated that models assuming constant survival and capture probabilities described the data adequately. As a consequence, we did not consider a possible variation of the parameters over time to avoid over-parameterized models.
We assessed the effect of site and also of linear as well as quadratic effects of the elevation on S * , S, and p. Model selection was based on AICc and consisted of two subsequent modelling steps. We began by modelling the probability of recapture keeping S * and/or S as site-dependent (the first step-Online Appendix 5). Once we found the most parsimonious structure for the re-encounter probability, we proceeded to model S * and/or S (the second step, Table 3 ). When necessary, we re-tested for some effects on the probability p once a more parsimonious structure of S * and/or S was reached (Table 3b ). The effect of the site on model parameters was tested by means of three alternative relations with site-dependent covariates: (a) as a categorical variable (10 levels in Water pipit analysis and 9 levels in Northern wheatear analysis), (b) as a function of the geographical position of each sampling site (longitude, latitude, and their interaction), and (c) as a function of site environmental conditions independent from elevational changes such as abundance of rainfall and percentage covers of shrub and rock in the meadows. The two last approaches considered site variables as continuous as done with elevation, to avoid problems associated with differences in the number of levels of predictors when considering categorical or continuous variables. We did not consider a possible association between encounter probability and rainfall as we had no hypothesis on such relationship. The influence of the continuous environmental predictors on S * , S, and p was assessed using a model in which a given parameter θ (with θ = S * , S, or p) was expressed as a function of each predictor as: logit(θ) = B 0 + B 1 × X i ; where B 0 and B 1 are the intercept and slope of the linear regression between the parameter and the predicting variable X, respectively. For the Water pipit data set, we tested the effects of each environmental variable on survival by considering either a common slope or different slopes for S* and S. Continuous predictors were standardized. The model with the lowest AICc value was considered as the most appropriate model, optimizing the compromise between the deviance explained and the number of parameters in the model. We considered as plausible all models at ΔAIC ≤2 (Burnham and Anderson 2002) . We also calculated model support using Akaike weights (AICc weight, ranging from 0 to 1, with larger numbers indicating greater support; Anderson 2007) .
The goodness-of-fit of the general and simplest model with constant parameters (that is S * (.) S (.) p (.) for Water pipit and S(.) p(.) for Northern wheatear) was assessed using the bootstrap technique in software MARK 8.0 (White and Burnham 1999) . The overdispersion coefficient (ĉ) was estimated as the deviance of the model divided by the mean deviance of the bootstrap simulations. The bootstrap test (1000 simulations) did not detect overdispersion (ĉ ≈ 1) in either species data sets (for Water pipit: deviance model = 25.53; mean deviance of the simulations ± SE = 24.79 ± 0.18, ĉ = 1.03; for Northern wheatear: deviance model = 24.43; mean deviance of the simulations ± SE = 20.28 ± 0.17, ĉ = 1.16). The variance of the proportions of transients was estimated using the δ-method (Morgan 2000) .
Results
Inter-specific survival clines
The most plausible model explaining variation in species survival included the effect of body mass and elevation (either in the Cantabrian Mountains or in species European distribution) ( Table 1) . The model considering only the effect of body mass was also selected, although its weight was lower, and the effect of this variable was not significant (slope = −0.03; SE = 0.03; p = 0.28) ( Table 1) . Species adult survival was instead significantly and positively associated with elevation: species breeding at higher elevations had on average higher survival than lowland species (Table 2; Fig. 1) . Notably, the slopes of the regressions of survival on elevation were identical when using literature or local data of elevation (Table 2) , highlighting the 
Intra-specific survival clines
We analysed the re-encounter histories of 369 Water pipit adults and 289 Northern wheatear adults. The re-encounter model selection identified, as the most parsimonious model, one with re-encounter probability constant across site for both species (Online Appendix 5). As a consequence, the survival model began from a complex model where survival was dependent on the site (group) while re-encounter probability was kept constant (Table 3a , b, model 1). For Water pipit residents, average annual survival rate (S) was 0.76 ± 0.07 SE (survival value used for the interspecific analysis), average annual S* was 0.26 ± 0.04 SE (average proportion of transients was 0.66), and the average annual p was 0.55 ± 0.07 SE, as derived from the model where all the parameters were constant (model 25). In Water pipit, the set of best models (i.e., models with ΔAIC ≤2) considered an effect of elevation on the average annual survival parameters (Table 3a, models: 16-17-20-23-24) . This finding suggests that differences in the average annual survival parameters across sites were explained by site elevation rather than by site per se or by geographic or environmental characteristics of the sites (Table 3a , from model 1 to model 14). The best supported model (AICc weight = 0.19) considered an additive effect of elevation on the survival of newly and already marked Water pipit (Table 3a , model 16). Water pipit average annual adult survival decreased with elevation and the percentage of transients increased. The estimated decline along elevation gradient for S and S * on a logit scale was −0.40 ± 0.15 SE (95% CI: −0.72 to −0.08) (Fig. 2) . Notably, the effect of elevation was more evident on transient birds, since the second best model considered the effect of elevation only on S* (Table 3a , model 17, the estimate on a logit scale was −0.43 ± 0.19; 95% CI: −0.19 to −0.0012), while the model considering the effect of elevation only on S was not supported (Table 3a , model 18). The model considered a quadratic effect of elevation on both S and S* (Table 3a , model 20) was selected among plausible models, but the slope estimates of the quadratic predictors were not significantly different from zero. In addition, the slope estimates of the shrub cover on the probability of re-encounter p were not significantly different from zero (Table 3a , Models 23-24).
We found that average annual survival estimates in the Northern wheatear were constant over site with no relationship with any of the covariates considered (Table 3b, model Models are listed following the order of building. When the models estimate both S* and S as a function of an environmental predictor, the symbol "+" between two parameters means that the slope of the effect of elevation on survival was considered identical between newly marked individuals and already marked individuals, the lack of symbol "+" means that different slopes were specified for S* and S. The apex "2" means that we tested for quadratic effects. The plausible models are highlighted in bold AICc Akaike's Information Criterion corrected for small sample size, ΔAICc difference of AICc values between the model in question and the best model (lowest AICc), AICc weights weights of evidence in favour of a model as being the actual Kullback-Leibler best model, K number of parameters. Model notation: S* survival for newly marked, S adult survival, p probability of re-encounter, (.) the model assumes that the parameter is fixed through the time. Effects: site (factorial variable), x longitude, y latitude, x*y product between longitude and latitude, elev elevation (continuous variable) rain = annual rainfall (continuous variable), shrub shrub cover (continuous variable), rock rock cover (continuous variable) 8, AICc weight = 0.26). Some models with environmental factors were selected among plausible models but the slope estimates were not significantly different from zero (Table 3b , models: 3-4-5-9). For Northern wheatear adults, the average annual survival rate was 0.44 ± 0.06 SE (survival value used for the inter-specific analysis) and the probability of re-encounter was 0.41 ± 0.08 SE as derived from the model where all the parameters were constant (model 8).
Discussion
This study suggests a complex pattern of variation in birds' adult survival along an elevational gradient. Consistent with our first prediction, high-elevation specialists had an higher survival than species dwelling in lowlands, a result that confirms the hypothesis that high-elevation species share a life-history strategy of high investment in self-maintenance (Morrison et al. 2004; Hille and Cooper 2015; Laiolo et al. 2015a) . Indeed, the Water pipit and Northern wheatear, which have larger population sizes at mid-high elevation, have high survival rates compared to other passerines of similar size and migration status (see Laiolo et al. 2015a) . Our second prediction, of similarity between intra-and inter-specific patterns, was not supported, and the effect of elevation on intra-specific survival was not as strong as among species. This may be explained both by a reduced magnitude of the effect of elevation among populations, and an insufficient sample size to reveal it. The sample was, however, big enough to detect that the survival of Water pipits slightly decreased, and that the proportion of Water pipit transients increased at high elevations. The inter-specific patterns of variation which we found suggest that at macro-evolutionary scales, birds that occur at high elevations converge in their strategy of high investment in self-maintenance (Jetz et al. 2008; Hille and Cooper 2015) . An increase in investment in self-maintenance may be favoured by the specific conditions of high elevation, such as low temperature and shorter growth and breeding seasons, which in parallel favour a reduced reproductive allocation. In our study area, for instance, a concurrent reduction of the number of eggs laid per year has been reported in upland species (Laiolo et al. 2015a) , which allows saving resources for self-maintenance (Stearns 1992) . Thus, the observed pattern strengthens the idea of a shift to a "slow" pace of life for birds at high elevations (high survival-this study-and low annual allocation in reproduction- Laiolo et al. 2015a ). This life-history strategy fits the particular conditions of this habitat and, remarkably, of tropical habitats as well (Sandercock et al. 2005, Hille and Cooper 2015; Boyle et al. 2016; Versteegh et al. 2012; Wiersma et al. 2007 ) and may also involve changes in other behaviours. Among these, intense parental care and investment in offspring quality rather than quantity and less marked sexual ornaments have been observed (Badyaev 1997a, b; Badyaev and Ghalambor 2001) . Table 3a , AICc weight = 0.19). The points (a) and the squares (b) represent the average survival of residents and the proportion of transients in each sampling site, respectively. These average values are estimated in the model considered the geographical position of each site (model 2 in Table 3a ). The bars represent the standard errors Intra-specific patterns reveal a less straightforward scenario. First, we found a high proportion of transients (0.65) in the Water pipit, a fact that suggests that emigration (i.e., dispersal) is an important phenomenon in this species, especially at high elevation. The conditions of highlands, involving a reduced time frame of high resource availability and the unpredictable occurrence of unfavorable weather events, may promote a plastic and flexible spatial behavior, with high inter-annual mobility and emigration, and greater territorial turnover after food depletion or nest losses (Santoro et al. 2013 ). On the other hand, the warmer and more stable thermal conditions of lowland may foster the return of the individual to the same site during the reproduction period and, consistent with this, the territorial behavior of Water pipit males is more pronounced at low (1000 m) than at high elevations (1700-2000 m) (Bastianelli et al. 2015) .
When considering intra-specific patterns of survival, we found that it decreased slightly with elevation in this species, with a population cline that contrasts with the interspecific pattern above discussed. However, it should be noted that the survival rate also includes a component determined by the environment, i.e., extrinsic survival, apart from an intrinsic component corresponding to a selected (adaptive) life-history strategy. Intra-specific patterns, in this sense, may serve to reveal the strength of selection on traits (proximate causes), which ultimately leads to the responses of species measured at the inter-specific level . Hence, the conditions of high elevation might represent a source of extrinsic mortality, and only species characterized by high allocation in self-maintenance as a life-history strategy may deal with this cost and occupy highlands, thus explaining the inter-specific trend. A species characterized by a low-survival strategy might not persist with viable populations where extrinsic mortality is too high. Indeed, Water pipit abundances peak between 1200 and 1600 m a.s.l. and, as for survival, they also decline at higher elevations . Therefore, at least in our Water pipit study populations, the hypothesis that survival reflects extrinsic mortality seems more likely than the alternative of local adaptations. Subpopulations at different elevations occur in fact at close distances (see Online Appendix 2), shorter than the distance between wintering and breeding grounds of the species and likely not enough to permit the full isolation and development of local adaptations among populations (Kawecki and Ebert 2004) . The high proportion of transients is also poorly compatible with the occurrence of dispersal barriers among subpopulations. As a further step, field studies tracking individual movements as well as common-garden experiments are needed to evaluate environmental and micro-evolutionary effects on life-history variation.
We did not detect an effect of elevation and of the other environmental characteristics on Northern wheatear survival. The low sample size may have limited the power of the tests, but unfortunately sample size cannot be easily augmented in mountain ecological scenarios where sites have to be reached by long treks and populations under study are typically sparse. As for the Water pipits, we stress that our study design did not permit us to highlight the influence of other factors. Among these, we think that historical characteristics of the population of each site or meta-population dynamics (sink-source meta-population) may have played a role in determining the observed intraspecific patterns. Furthermore, the overall scarce variation in survival might also represent a case of demographic buffering against environmental changes (Doak and Morris 2010) , which reduces the variability of crucial vital rates (e.g., survival) for population growth. Alternatively, the limited extent of elevational gradient, and thus the reduced extent of environmental variation could have contributed to the reduced variation in survival rates among populations. For instance, along such gradient (800-2000 m a.s.l.), the intensity of predation and parasitism does not vary to a great extent (Bastianelli, Illera and Laiolo in prep.) .
To our knowledge, this is the first study that focuses on both inter-and intra-specific variation of survival along a geographical gradient. We found that high-elevation species have higher survival rates than low-elevation species, supporting the idea of a slow pace of life at high elevations. At intra-specific level, a low sample size combined with a low magnitude of the elevational effect could have limited our capability of detecting significant trends. However, we contend that the idiosyncratic relationships between survival and elevation within and among species have a biological interpretation, and indicate that life-history strategies of species influence the costs (in terms of fitness) the species can deal with, and this, in turn, influences the occupancy of different environments and geographic areas (Vellend et al. 2014 ). In the case of the Water pipit, for instance, the greater investment in self-maintenance and high levels of mobility may facilitate the presence of this passerine at high elevation. The results obtained at the two levels of study (inter-and intra-specific) stress the importance and usefulness of looking at both macro and micro-evolutionary scales in the same environmental gradients, to better understand patterns of life-history variation.
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